We consider unsteady flow of a micropolar fluid through a porous medium bounded by a semi-infinite vertical plate in slip-flow regime. A uniform magnetic field acts perpendicular to the porous surface which absorbs the micropolar fluids with a suction velocity varying with time. The free stream velocity follows an exponentially increasing or decreasing small perturbation law. Using approximate method the expression for the velocity microrotation, and temperature are obtained.
Introduction
Eringen [1, 2, 3] describes some physical systems, which do not satisfy the Navier-Stokes equations. An excellent review of micropolar fluids and their applications was given by Ariman et al. [4] . Gorla et al. [5] have discussed the steady state heat transfer in a micropolar fluid flow over a semi-infinite plate and their analysis is based on the similarity variables. Rees and Pop [6] studied free convection boundary layer flow of a micropolar fluid from a vertical flat plate. Singh [7] have studied free convection flow of micropolar fluid past an infinite vertical plate using finite difference method.
The study of flow and heat transfer for an electrically conducting micropolar fluid past a porous plate under the influence of a magnetic field has attracted the interest of many investigators in view of its applications in many engineering problems such as magnetohydrodynamic (MHD) generators, plasma studies, nuclear reactors, oil exploration, geothermal energy extractions and the boundary layer control in the field of aerodynamics. Also, the porous media heat transfer problems have several practical engineering applications such as crude oil extraction, ground water pollution and another many practical applications such as in biomechanical problems e.g. blood, flow in the pulmonary alveolar sheet and in filtration transpiration cooling. Hiremath and Patil [8] studied the effect on free convection currents on the oscillatory flow of polar fluid through a porous medium, which is bounded by vertical plane surface of constant temperature. Unsteady hydromagnetic free convection flow of Newtonian and polar fluid has been investigated by Helmy [9] . El-Hakien et al. [10] studied the effects of viscous and Joule heating on MHD-free convection flow with variable plate temperature in a micropolar fluid. El-Amin [11] considered the MHD free-convection and mass transfer flow in a micropolar fluid over a stationary vertical plate with constant suction. Kim [12] investigated unsteady free convection flow of micropolar fluid past a vertical plate embedded in porous medium and extended his work [13] to study the effects of heat and mass transfer in MHD micropolar fluid flow past a vertical moving plate. In many practical applications the particle adjacent to a solid surface no longer, takes the velocity of the surface. The particle at the surface has a finite tangential velocity. It slips along the surface. The flow regime is called slip flow regime and this effect cannot be neglected. The study of magneto-micropolar fluid flows in slip flow regime with heat transfer has important engineering applications, e.g. in power generators, refrigeration coils, transmission lines, electric transformers and heating elements. Khandelwal et. al. [14] studied the effects of permeability variation on MHD unsteady flow of polar fluid through a porous medium in slip flow regime over an infinite porous flat plate. Sharma and Chaudhary [15] studied the effect of variable suction on transient free convective viscous incompressible flow past a vertical plate in slip-flow regime. Recently Sharma [16] investigated the effects of periodic temperature and concentration on unsteady free convection flow past a vertical plate in slip-flow regime.
Mathematical Formulation
We consider the two-dimensional, unsteady free convective flow of a polar electrically conducting incompressible viscous fluid past a semi-infinite vertical plate embedded in a porous medium and subjected to a transverse magnetic field in the slip-flow regime. It is assumed that the effect of viscous dissipation is negligible in the energy equation. It is also assumed that there is no applied voltage of which implies the absence of an electric field. The transversely applied magnetic field and magnetic Reynolds number are very small and hence the induced magnetic is negligible. It is assumed here that the hole size of the porous plate is significantly larger than a characteristic microscopic length scale of the porous medium. The x-axis is taken along the porous plate in the upward direction and y-axis normal to it. Under these conditions, the governing equations in non dimensional form can be written in a Cartesian frame of reference as
The boundary conditions in dimensionless form are
Solution
In order to reduce above system of partial differential equations to a system of ordinary differential equations in dimensionless form, we may represent the translational velocity, microrotation, temperature and concentration as (8) By substituting the above equations, we obtain following pairs of equations for (u0, 0, 0) and (u1, 1, 1) (14) where the primes denote differentiation with respect to y. The corresponding boundary conditions can be written as
The solutions of equations with satisfying boundary conditions are given by 
Results and Discussion
The formulation of MHD convective flow and heat transfer of an incompressible micro polar fluid along a semi-infinite vertical plate in a porous medium has been carried out in preceding sections. This enables us to carry out the numerical calculations for the distribution of the translational velocity, micro rotation, temperature and concentration across the boundary layer for various values of the parameter. In the present study we have chosen t = 1,  = 0.01,  = 0.01 and A = 0.5 while n, , M, Gr, , K, Pr and h are varied over a range which are listed in figure legends. The effects of viscosity ratio  on the translational velocity and the micro rotation profiles across the boundary layer are presented in figures 1 and 2. It is noted that the translational velocity distribution shows a decelerating nature near the plate as  increases and then decays to the relevant free stream velocity. In addition the magnitude of microrotation increases at the plate and then decreases away from the plate as -parameter increases. Figures 3 and 4 show the effects on n-parameter, which is related to microgyration vector and shear stress, on the translational velocity and the microrotation profiles. It is observed that translational velocity increases with increasing value of n-parameter whereas magnitude of micro rotation decreases for increasing value of n. increasing values of parameter h near the plate and starts decreasing away from the plate. The results also reveal that the micro rotation profiles also increase with increasing values of parameter h. The variation of the temperature profiles for different values of Prandtl number Pr have been shown in figure 11 . The results show that an increase of Prandtl number results a decrease in the thermal boundary layer thickness and more uniform temperature distribution across the boundary layer. 
